32K ECB

The tenth in a series of tutorials for
the beginner to intermediate machine

language programmer

Machine Language Made BASIC

Part X: Two-Dimensional Rotation

otating a point around the
Rscreen is a slow but not too

complicated process. It mainly
involves computing new x and y loca-
tions, and machine language is great at
using math for doing just that. If we
avoid using ROM routines and the FP
registers, this process is considerably
faster.

In this article we take a point at an
old x and y location and revolve it to
get anew x and y location. This involves
switching to the old location while the
new locations are plotted.

The center of the screen (128,96) is the
starting point (0,0) for all coordinates.
If the angle of rotation is called A, the
formulas for a new x, and y, are as
follows:

X, = X.cos(a) - y.sin(a)
y; = x.sin(a) + y.cos(a)

This rotates the old x,y counter-
clockwise A degrees to the new x,,y;
new X;,y; is PSET(128+X1,96-Y1).
Unfortunately, using sines and co-
sines slows down a graphics program.
The BASIC program at the end of this
article gives you an idea of this problem.
The more points, the longer the compu-

Bill Nee bucked the “snowbird” trend
by retiring to Wisconsin from a banking
career in Florida. He spends the long,
cold winters writing programs for his
CoCo.
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tation time, so we will use an alternative
method.

Say our angle of rotation is roughly
7.173 degrees. The sine of 7.173 is about
1/8, and the cosine is about 127/128.
Both figures can be calculated quickly
by using shift commands.

If Register A contains the old x
locations then these ML commands will
divide the old location by eight and
produce the same result as multiplying
by the sine:

ASRA (Divide by 2)
ASRA (Divide by 4)
ASRA (Divide by 8)

This also retains the plus or minus
value.

If Register B contains the old y loca-
tion, then a subroutine like the follow-
ing will compute the cosine:

TFR B,A (Save Y into Register A)
ASRB (Divide by 2)

ASRB (Divide by 4)

ASRB (Divide by 8)

ASRB (Divide by 16)

ASRB (Divide by 32)

ASRB (Divide by 64)

ASRB (Divide by 128)

PSHS B

SUBA , S+ (the number minus 1/128 of
the number = 127/ 128 of the
number)

Register A will contain 127/128 times
the old number (the same as the old

number times the cosine). Adding and
subtracting the results of both opera-
tions gives us the new x,;,y; locations.
Since we use signed numbers, no coor-
dinate can be greater than 127 or less
than -128.

However, because we use just one
byte for each coodinate, the computer
continually rounds off the results and
eventually produces a large error.
Therefore, we store each coordinate in
two bytes; the first byte is the whole
number, and the second byte is the two-
place decimal. We use only the first byte
to PSET the point. This means all of our
shifts are actually shifts of Register D
— remember, a right shift of Register D
is ASRA, RORB. This gives us more than
enough accuracy to continue plotting
without causing a rounding-off error.

There is also a new way to PSET a
given point: by converting an X,y loca-
tion to the byte containing the location
and then PSETting the actual bit. Let’s
see how this is done in PMODE 4.

In PMODE 4 there are 192 rows (0 to
191) of 32 bytes each. (Location $B9
gives the bytes per line for the current
PMODE). Multiplying the y coordinate by
32 gives you the start of the row con-
taining the byte you want. Add to that
the start of the graphics page (in Loca-
tion $BA/$BB). Next, figure how far
over into the row we need to go. The x
location can range from 0 to 255, but
since there are eight bits to a byte, divide
the x location by eight. Adding this to
the beginning of the row location gives
us the desired byte location.
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About
The One-Liner
Contest ...

THE RAINBOW’s One-Liner
Contest has now been ex-
pandedtoinclude programs
of either one or two lines.
This means a new dimen-
sion and new opportunity
for those who have “really
neat” programs that simply
just won't fit in one line.

Here are the guidelines:
The program must work in
Extended BASIC, have only
oneortwo line numbers and
be entirely self-contained —
no loading other programs,
no calling ROM routines, no
poked-in machine language
code. The program has to
run when typed in directly
(since that’s how our read-
ers will use it). Make sure
your line, or lines, aren’t
packed so tightly that the
program won’t list com-
pletely. Finally, any instruc-
tions needed should be very
short.

Send your entry (prefera-
bly on cassette or disk) to:

THE RAINBOW
One-Liner Contest
P.O. Box 385
Prospect, KY 40059
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Let’s do that for the center of the
screen at 128,96 ($80,$60 in Hex). First,
the desired row is Y times 32, or in Hex,
$60 times $20, which is $C00. If we are
in PMODE 4, without disk, graphics begin
at Location $600. Adding $600 to $C00
gives us $1200. The x location is 128,
and 128 divided by 8 is 16. So the
desired byte is 16 (Hex 10) more bytes.
Adding $1200 to $10 gives us $1210. The
byte containing Location 128,96 is
$1210.

Now, what bit represents the x,y
location? Our x location could be 0 to
255, but there are only 8 bits (Bit 7
through Bit 0) in each byte. We need to
change our x location to a number
between 0 and 7. This is done by AND #2.
Any number AND #7 will always be
between 0 and 7. A zero means the left-
most bit; a 7 means the right-most bit.
We must also be sure not to erase
anything already set in the byte. The OR
command does this since it keeps any
number already in the byte and sets only
the new bits.

If our AND #7 gives us 0, we need to
set the left-most bit. Do this by ORing
the contents of the byte with #128
(10000000 in Base 2). This will always
set the left bit (Bit 7) and keep all other
bits as they are. If our AND #7 was 1, we
would set the next bit over by ORing the
contents of the byte with #64 (01000000
in Base 2). If AND #7 results in 7, set the
right bit (Bit 0) by ORing #1 (00000001
in Base 2). The following table lists the
AND #7 results and the number used to
OR the byte contents:

AND#7  ORBYTE (HEX)
0 128 #$80
1 64 #840
2 32 #$20
3 16 #$10
4 8 #808
5 4 #304
6 2 #802
7 1 #3801

These OR numbers are already stored
in the computer starting at $92DD. So
all we need to do is load Register A with
the x location and ANDA #7; load Reg-
ister y with #392DD and load Register
B with the contents of the byte (in
Register x). Finally, OR Register B with
the “A’th” number in the table and put
the results (PSET) back into the byte.
Let’s follow the subroutine all the way
through:

BYTE LDA H#%$ xx XXy coordinate
LDB  #32 bytes per line
MUL

ADDD $BA add page start (or
ADDA $BA)

TFR D,X byte row to Register
X

LDB #% xx XX X location

LSRB

LSRB

LSRB divide by 8

ABX add it to Register x
(now has the byte)

BIT LDA H#% xx XX X location

ANDA H#7 changeit to 0
through 7

LDY #$92DD- OR table location

PSET LDB ,X get current byte
contents

ORB A,Y OR B with 0 through
7th number of the
OR table

STB % reload byte with

new contents

Perform this routine with the
computer at $92A6 (PMODE 4-2-0) or at
$92C2 (PMODE 3-1) when you execute a
PSET command. Follow through these
routines in ZBug The difference be-
tween the two routines is due to the
number of bytes per line in each PMODE
and because the four-color modes take
two bits to set colors. Our program will
not need to use locations $BE and $C0
for x and y, and since it is in PMODE 4,
we will not need to scale. All of this
helps the program to run more quickly.

Start off with the BASIC driver pro-
gram, which PSETS a series of random
dots. Modify this part any way you
want — the more complex, however,
the longer it will take to compute and
run, and the more jumbled it will look
on the screen.

The machine language program first
checks all the points inside a box from
screen locations 65,33 to 191,159. This
ensures that no point is more than 63
bits from the center of the screen at
128,96. If a bit is set, its coordinates (x-
128,y-96) are stored in a table of coor-
dinates beginning at $5200. The coordi-
nates are stored as two-byte numbers
and as each pair is stored, the count
location increases by one. Depending
on how many points you set, this section
may take several seconds.

The program then sets up graphics
Page 5. We do not have to specify the
PMODE or color set since the BASIC driver
program did that for us. LOOPS will load
Stack U with a scratch-pad beginning at
$7000. Then it loads Register X with the
start of the coordinate table at $5200
and loads Register D with the number
of dots to be set, which is also put in
COUNTL1. LOOP3 to GET computes all of




the new x,,y, rotated coordinates and
puts them back as two-byte numbers.
GET to FINISH restores the counter and
PSETs all of the coordinates as:

(128+X1,96-Y1), (128+Y1,96-X1)
(128+X1,96+Y1), (128+Y1,96+X1)

cycle. Pressing any key breaks the
program and returns you to BASIC. It’s
along program, but thanks to the Color
Computer’s ability, it executes with

The video screen now allows you to  amazing speed. That’s 320 dot coordi-
see the new dots while new x,,y; loca- nates being computed and plotted with
tions are being plotted to continue the every pass!

(128-X1,96-Y1), (128-Y1,96-%X1)
(128-X1,96+Y1),128-Y1,96+X1)

Listing 1: DEMD 19 FOR N=g TO ND:A=X(N) :B=Y(N)
11§ X(N)=A*127/128-B/8
1§ REM DEMO PROGRAM 120 Y(N)=A/8+B*127/128
20 PCLEAR8:PMODE 4,1:PCLS:SCREEN 139 NEXT
1,1:ND=4 149 FOR N=g TO ND
3¢ DIM X(ND),Y(ND) 15§ PSET(128-X(N),96=Y(N)) :PSET(

4p FOR N=¢ TO ND

5@ X(N)=RND(63) :Y¥(N)=RND(X(N))
68 PSET (128+X(N),96=Y (N)) : NEXT
78 PMODE ,5:PCLS:GOSUB 1@@:SCREE

128=Y(N),96=-X(N))
169 PSET(128=-X(N),96+Y(N)) :PSET(
128=Y (N) , 96+X (N) )
17¢ PSET (128+X(N),96-Y(N)) :PSET(

189 PSET(128+X(N),96+Y (N)) :PSET(

N 1 128+Y (N) ,96=X(N))
8¢ PMODE ,1:PCLS:GOSUB 1@@:SCREE

N 1 128+Y (N) , 96+X (N))
9% GOTO 78 198 NEXT:RETURN

Listing 2: DRIVER

19 REM DRIVER PROGRAM
29 PCLEAR 8:CLEAR2@J, &H4Fgg-1 79 NEXT
39 PMODE 4,1:PCLS:SCREEN 1,1 8¢ EXEC &HAFZP

49 FOR N=g TO 4@:'NUMBER OF DOTS
58 X=RND(63) : Y=RND (X)
68 PSET(128+X,96-Y)

Super Controller I $

A Superb Controller. Along with the included C-DOS, plug-in three more software o Sﬁ
selectable DOSes or 2764 or 27128 EPROMs hurned to your fiking. The Internal e N
M.E.B. lets you add Disto incredible Super Add-ons.

The COCO hardware store

A L \ _ %‘m“% This Muti-Board is an adapter that plugs

o Under 0S-9:

; " g 3 inany Disto Super Controller, Ramdisk or MEB Adapter.
Multl"Boafd 1t includes a new and improved Printer Port (Centronics compatible),

Adapter

Mini Contr

* Radio Shack/Tandy controller compatible

* Works on all COCOs with or without Multi-Pack
2 DOS switcher

° Accepts 24 or 28 pin EPROMs

o DOS Included

GRC
COMPUTERS INC.

10802 Lajeunesse, Montreal, Quebec, Canada H3L 2E8

_ afaster Real Time Clock (works at 2MHz.) and a true RS-232
. Serial Port (external 12 volt AC adapter required). DB25 cable included.

| It fits neatly inside the metal case and is still within Tandy's power
limits. It also works with or without a Multi-Pak.

* Low power draw and Gold plated edge connectors

RS-232 SuperPack

o A Stand-Alone {Multi-Pak required) adapter
that gives the user a true RS-232 Serial Port.
o Completely compatible with 039's ACIA software.
» Compatible with software that requires
the Tandy Deluxe RS-232 Pack.
e DB-25 cable included. 1

Fantastio
Super Controller I

« Buffered Read/Write sector achieved without halting the CPU.
e Continual use of keyboard even while reading or writing to disk.

tem's clock no longer looses time during Read & Write.
| is blocked and transferred to IRQ in software for low CPU overhead.

o Completely Interrupt driven for fast & smooth Multi-Tasking operations.
= Drivers written by KEVIN DARLING
© Now Available at your Local Radio Shack store PN 80-2009 L 1AR0)

SUPER ADD-ONS

* Real Time Clock
& Printer Interface

o Mini EPROM Programmer
* Hard Disk interface (TN

o Hard Disk Interface
with RS-232

« Super RAM 3 ZeroK Board L
o MEB Adapter (53

9
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4F86 56 gg729 AORB
4F87 47 99739 SRA
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4F8F EC gi 99899 RORB
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44
48

99929
99939
gg94g
99959
#9969
99979
g98g
99999
1099
g1p1p
910929
910930
gLgag
910959
g1069
gLe79
g1Lg89
1999
91109
gl11g
g1120
91139
91140
g115g
91169
91179
g1189
91199
1209
g121g
91220
91230
91240
91250
91269
91279
g1289
91290
91399
91310
91320
91339
91340
91350
91369
91379
91380
91399
91489
91419
91420
91439
91440
91459
91460
91479
91489
91490
#1509
91510
91520
91538
91540
91550
91560
91579
91589
91590
g1609
91619
91620
91639
91649
91659
91660
91679
91689
91699
#1799
g1710
91720
91739
91749
91750
p1768

NEWY

GET

LOOP6
POINT1

BIT1

POINT2

BIT2

POINT3

LDD
SUBD
STD

STD
STD

ASRA
RORB
ASRA
RORB
ASRA
RORB
STD

LDD

ASRA
RORB

;@ o
(===

® &
adg

© o ®
caac

4,0

, X++
COUNTL
#1
LOOP3
#$5200
COUNT
COUNT1
#96
2,U
#32

$BA
D,X

#128

,U
#128
#7
#$92DD
X
ALY,

.4
2,0
#96
#32

,U
#128
#7
#$92DD
X
AT

X
#96
2,0
#32

$BA
D,X
#128

ROTATED 2-BYTE X COORDINATE
OLD 2-BYTE Y COORDINATE

REGISTER D / 8

OLD 2-BYTE Y COORDINATE
REGISTER D / 128

ROTATED 2-BYTE Y COORDINATE
DECREASE TEMPORARY COUNTER
COORDINATE START

TEMPORARY COUNTER

ROTATED Y COORDINATE
BYTES PER LINE

GRAPHICS START

REGISTER D TO REGISTER X
ROTATED X COORDINATE

ACTUAL X COORDINATE ON SCREEN
8 BITS PER BYTE

REGISTER X=BYTE

ROTATED X COORDINATE

ACTUAL X COORDINATE ON SCREEN
CONVERT TO A NUMBER § - 7

OR TABLE LOCATION IN ROM

GET BYTE CURRENT CONTENTS

OR IT WITH OR TABLE

PSET NEW BYTE CONTENTS

WARGAME

DESIGNER 11

Introducing this NEW enhanced version of
our most popular COCO 3 product!

Here are just a few of the new features;
Choose from keyboard or joystick control.
Now you can control every phase of design
and play by joystick! We've added a new
enhanced icon design system. Work on new
icons at 5 times actual size. No more eye
strain! There's a new terrain modifier menu
with default values to speed up input. New
menus, more visual and audio
enhancements & a super fast screen loader
& more!

Wargaming & game design have never been
so much fun. If you haven't tried it,
NOW is your chance!

WARGAME DESIGNER II
Introductory sale priced at ONLY $25

WGD ICON DISK #1 528 ready made, easy
to use WGD |l compatible unit and terrain
icons. Just $15

WGD STAND ALONE SCENARIOS ONLY $15 each

INVASION NORTH
ROBOT COMMAND
GHOST HUNTERS
ZULU REVENGE
ISLAND DOMINATION
TECH WARS

ATTACK ON MOSCOW
DUNGEON WARRIOR
ORC AMBUSH
DESERT RATS

FORT APACHE

ROTC

GRIDIRON STRATEGY  Sale price at $18
100% ML football strategy for 1 or 2 players.
The first & still the best!

WEEKLY WINNER 2.0 just $15
The only lotto program we know of that has pro-
duced winning numbers. 100% ML COCO 2 &
3 disk or tape. A proven winner

CATALOG ON DISK A good investment $3
Skeptical? See before you buy. Then deduct
$3.00 from your first order.

CC3FLAGS A ‘‘risky’’ game. only $21
Graphics oriented and definately addictive! A
game of world conquest for 1 to 6 players.
COCO 3 disk only.

BLACK GRID $21
An intriguing graphics puzzel for the COCO 3.
Find the hidden boxes inside the black grid. 3
play modes.

MAIL MASTER Sale priced at just $10
Get your mailing lists organized. All ML

CC3CRAM Introductory sale $12.00
Stop wasting valuable disk space with COCO
3 graphic pages. Cut most files to just 4
granules! A real space saver.

x % » APRIL SPECIAL » « »

Order any product listed above & get the
WGD stand alone game of your choice FREE
Catalog orders excluded.

% %k % %k %k ok sk ok kK K ok ok ok K ok
VISA & MASTERCARD accepted FREE shipping

SPORTSware

1251 S. Reynolds Road, Suite 414

Toledo, Ohio 43615
(419) 389-1515
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5935 Eg  Ch #1778 SUBB ,U 50A1 54 92369 LSRB

5037 54 91788 LSRB 50A2 54 92379 LSRB

5038 54 #1799 LSRB 50A3 3A 92380 ABX

5039 54 91809 LSRB 50A4 A6 42 #2390 BIT6 LDA 2,U

5034 3A g181g ABX 50A6 8B 89 g2499 ADDA  #128

503B 86 8§ 91829 BIT3 LDA #128 50A8 84 @7 g2419 ANDA  #7

53D Ag  C4 91839 SUBA g 5JAA 1@8E 92DD g2420 LDY #$92DD

503F 84 g7 g184g ANDA  #7 SPAE E6 84 92439 LDB 5

5¢41 1¢8E 92DD 91858 LDY #$92DD 50BF EA A6 F2440 ORB AY

5045 E6 84 91860 LDB X 5¢B2 E7 84 P2450 STB ,X

5047 EA A6 91879 ORB ATY 5gB4 86 6@ @246@ POINT7 LDA #96

5949 E7 84 g188g STB X 50B6 Ag  Ch g2479 SUBA .U

S@4B A6 42 $1899 POINT4 LDA 2,0 59B8 C6 20 g2480 LDB #32

54D 8B 60 91999 ADDA  #96 5@BA 3D 92499 MUL

504F C6 20 91919 LDB #32 50BB 9B  BA 92590 ADDA $BA

5051 3D 91929 MUL 5¢BD LIF @1 92519 TFR D,X

5@52 9B BA 91939 ADDA  $BA 50BF C6 8¢ 92520 LDB #128

5054 1F 91 1949 TFR D,X 5§CL Eg 42 #2539 SUBB 2,U

5956 C6 8¢ 91959 LDB #128 50C3 54 92540 LSRB

5¢58 E§  C4 91968 SUBB R 50C4 54 g255¢ LSRB

5054 54 91979 LSRB 50C5 54 92569 LSRB

5¢5B 54 91989 LSRB 50C6 3A 92579 ABX

5@5C 54 #199¢ LSRB 50C7 86 8% 92589 BIT7 LDA #128

505D 3A 92000 ABX 58C9 Ag 42 92599 SUBA  2,U

5g5E 86 8% @2g1g BIT4  LDA #128 50CB 84 7 92699 ANDA  #7

5060 Ag  Ch p2928 SUBA Rij 5@CD 1P8E 92DD 92619 LDY #$92DD

5062 84 @7 92839 ANDA  #7 50D E6 84 92629 LDB X

5064 198E 92DD g2g40 LDY #$92DD 50D3 EA A6 92639 ORB ALY

5068 E6 84 92958 LDB X 50D5 E7 84 g2640 STB ,X

5U6A EA A6 92969 ORB A,Y 50D7 A6  Ch @265¢ POINT8 LDA U

506C E7 84 92079 STB X 50D9 8B 69 92660 ADDA  #96

5g6E 86 60 @2g89 POINT5 LDA #96 5¢DB C6 20 92679 LDB #32

5079 AF  Ch 92096 SUBA U 5¢DD 3D g2689 MUL

5072 C6 2@ 92109 LDB #32 5¢DE 9B  BA 92699 ADDA  $BA

5074 3D g2119 MUL 50Eg IF g1 92799 TFR D,X

5075 9B BA 92129 ADDA $BA 50E2 C6 8§ 92719 LDB #128

5077 1IF g1 9213g TFR D,X SQE4 Eg 42 92720 SUBB 2,U

5079 E6 42 92149 LDB 2,0 50E6 54 92739 LSRB

5078 CB 8% $2150 ADDB  #128 50E7 54 92749 LSRB

587D 54 g21ed CSRE 5gE8 54 92759 LSRB

5@7E 54 g217¢ LSRB SPE9 3A 92769 ABX

S@7F 54 92186 LSEB SUEA 86 80 92779 BIT8  LDA #128

5089 34 92199 ABX S0EC Ag 42 92789 SUBA  2,U
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THE RAINBOW

April 1989

Creates an alphabetized 3-column cross- Saanow

referenced list of files on your disks.
Find the files you need, fast! (32K DECE,Printer)

MENU MAKER
Let the CoCo write the menu routine for your next
program' Just enter the text for titles and sel-
actions and CoCo does the rest! (16K Disk)
Each is $8 US, $11 Canada, Postpaid

FREE joystick directory menu program with order.

Gregory Software VISA® L
o Box 573 .
; Kirkland IL 68146 (815) 522-3593




